Background: Inadequate nutrition during the first two years of life may lead to childhood morbidity and mortality, as well as inadequate brain development. Infants are at increased risk of malnutrition by six months, when breast milk alone is no longer sufficient to meet their nutritional requirements. However the factors associated with nutritional status of infants after 6 months of age have received little attention in pastoralist communities of Ethiopia. Therefore this study aimed to identify the factors associated with nutritional status of infants and young children (6-23 months) in Filtu town, Somali Region, Ethiopia. Methods: A cross-sectional community-based study was conducted. Simple random sampling was employed to select 214 infants for the study. Univariable and multivariable logistic regressions models were used in the statistical analysis. The strength of association was measured by odds ratios with 95 % confidence intervals. Both the crude (COR) and adjusted odds ratios (AOR) are reported. Results: The prevalence of wasting, stunting and underweight among infants and young children were 17.5 % (95 % CI: 12.91-23.22), 22.9 % (95 % CI: 17.6-28.9) and 19.5 % (95 % CI: 14.58-25.3) respectively. The multivariable logistic regression model showed that breastfeeding was independently associated with reduced odds of wasting (AOR = 0.38(95 % CI: 0.14-0.99)). Diarrhea in the past 15 days (AOR = 2.13 (95 % CI: 1.55-4.69)) was also associated with increased odds for wasting. The independent predictors of reduced odds for stunting were dietary diversity score ≥4 (AOR = 0.45(95 % CI: 0.21-0.95)) and introduction of complementary feeding at 6 months (AOR = 0.25 (95 % CI: 0.09-0.66)). Bottle feeding was associated with increased odds of stunting (AOR = 3.83 (95 % CI: 1.69-8.67)). Breastfeeding was associated with reduced odds of underweight (AOR = 0.24 (95 % CI: 0.1-0.59)), while diarrheal disease in the past 15 days was associated with increased odds of underweight (AOR = 3.54 (95 % CI: 1.17-7.72)). Conclusion: Under nutrition is a public health problem among infants and young children in Filtu town, Somali region Ethiopia. Breastfeeding was associated with lower odds of wasting and underweight while diarrheal disease was associated with higher odds of wasting and underweight. Low dietary diversity scores, inappropriate age of complementary feeding initiation and bottle feeding were identified to be significant predictors of stunting. Those factors should be considered for any intervention aimed to reduce under nutrition among infants and young children in Filitu town, Somali region, Ethiopia.
Background
World Health Organization (WHO) and United Nations Children's Fund (UNICEF) have advocated for increased commitment to appropriate feeding practices for all infants and young children in order to achieve optimal growth, development and health [1] . As global public health recommendations, international guidelines stress that infants should be exclusively breastfed for six months, then frequent and on demand breastfeeding should continue to 24 months and should be coupled with the gradual introduction of complementary feeding adapted to the child's requirements [2] . This recommendation also applies to Africa. Infants and young children need special attention in order to attain their nutritional requirements as the period of complementary feeding is particularly vulnerable to nutritional deficiencies due to rapid growth [3] .
According to a UNICEF report, five infectious diseases (pneumonia, diarrhea, malaria, measles, and AIDS) account for more than one-half of all deaths in children aged <5 years, most of whom are undernourished [4] . Malnutrition increases diarrhea incidence and duration [5, 6] . Moreover malnutrition increases the risk of mortality from diarrheal and acute lower respiratory infection in children < 2 years of age [7] . About 53 % of under five mortality is attributed to malnutrition [8] . Inadequate nutrition during the first two years of life may lead to childhood morbidity and mortality, as well as inadequate brain development [9] . Infants are at increased risk of malnutrition starting from six months, when breast milk alone is no longer sufficient to meet all the nutritional requirements of infants. Children living in most developing countries are introduced directly to the regular household diet made of cereal or starchy root crops which is a major cause for the high incidence of child malnutrition, morbidity and mortality [10] [11] [12] .
According to the 2011 Ethiopian Demographic and Health Survey (EDHS), in the Somali region the prevalence of stunting, wasting and underweight were 33, 22.2 and 33.5 % respectively for under five year old children [13] . Wasting prevalence in the region is the highest among the regions of the country [13] . Infant and young child feeding practices in the region were reported to be poor as compared to the other regions of Ethiopia. Median duration of breast feeding (16.7 months) was the lowest in the country while only 0.8 and 11.7 % of the children met the guidelines for dietary diversity and minimum meal frequency respectively [13] . However there is a paucity of evidence regarding the factors associated with nutritional status of infants and young children in pastoralist areas in Ethiopia. Therefore the objective of this study was to identify factors associated with nutritional status among infants and young children in Filtu town, Somali region of Ethiopia.
Methods

Study setting and design
This community-based cross-sectional study was conducted in Filtu town, which is the capital town of Liben Zone of the Somali Region. The total population in Filtu woreda was 130, 912, of which 4960 reside in filtu town [14] . The climate in Filtu is arid and the rainfall pattern is bimodal with low annual rainfall [15] . Most residents are dependent on animal products (their own or from the market) for consumption. Likewise, most of their income depends on animals, either selling their products or depending on them as a means of income generation like fetching water. A few members of the community were merchants, selling materials from the border of the country. As a whole, the communities have ration distribution from the government through the "work for food" program within their kebeles (smallest administrative unit).
Sample size and sampling procedure
The sample size was calculated based on a single population proportion formula. Prevalence of malnutrition in the specific age group (6-23 months) of Somali region was used to calculate the sample size. The prevalence of underweight, stunting and wasting were 24.2, 22.3 and 17.8 %, respectively, reported by the 2011 EDHS for the Somali region [13] . The confidence level 95 % (a = 0.05) and margin of error (d = 0.05) were considered. The largest sample size was taken after sample size was calculated based on the three indicators of under nutrition. A sample size of 276, calculated based on the prevalence of underweight, was found to be the largest and was taken as a sample size for this study. Since the source population was less than 10,000, a finite population correction formula was used and 5 % non-response rate was added to get the final sample size. The total numbers of eligible study subjects in the town were 781 infants and young children.
So considering, N = 781, no = 276 Finite population correction formula n ¼ no 1þ
no N where n 0 is the total number of the target population (source population). Therefore, after adjusting the initial calculated sample size and adding 5 % of nonresponse rate, the final sample size was 214.
There are three kebeles in the study area and infants and young children from all the three kebeles were included in the study. All households with infants and young children aged between 6-23 months were registered, and the number for the sample population was allocated according to size of the kebeles. Simple random sampling was employed to select households within each kebele. In those households having more than one infant or young child between 6 and23 months, the index child was selected by the lottery method.
Data collection procedures
A structured questionnaire adapted from the Ethiopian Demographic and Health Survey (EDHS) was used to collect socio-demographic and other relevant child and mother related information. Besides to the EDHS questionnaire, we included additional questions on the questionnaire for this study based on the study objective. Feeding practices were assessed using a qualitative 24-h dietary recall method. The three data collectors were certified at the diploma level in nursing and spoke the local language fluently. The data collectors were trained on data collection techniques for two days including practical work. Data collectors interviewed each mother individually using the Somalifa language version of the questionnaire.
Measurements
Anthropometric measurements (weight and length) were taken for all children by the principal investigator with an assistant. Standard anthropometric measurement procedures were used as outlined in the measurement guide prepared by the Food and Nutrition Technical Assistance (FANTA) project [16] .
The family's food security status was measured with the household hunger scale and categorized as food secure or food insecure. The household hunger scale is most appropriate to use in areas of substantial food insecurity. Households that scored as "no hunger" to little hunger in the household (score of 0-1) were classified as food secure and moderate and severe hunger in the household were categorized as food insecure (score of 2-6) [17] . Meal frequency and dietary diversity were assessed by 24 h recall. Minimum meal frequency was fulfilled if food was received 2 to 3 times per day at 6 to 8 months of age, 3-4 times per day at age 9-11 months and 3-4 times at age 12 to 24 months, with additional nutritious snacks offered 1-2 times per day between meals in the last 24 h. Minimum dietary diversity was fulfilled if a child had received foods from 4 or more food groups from the seven WHO food groups in the last 24 hrs [18] .
Bottle feeding practices were measured by a 24-hour recall as recommended by WHO [18] and the questions was asked as "Did [Child Name] drink anything from a bottle with a nipple yesterday during the day or night time?" Similarly breastfeeding practice was assessed by asking the mother to recall whether her child had breastfed in the last 24 h or not and it was asked as "Did [Child Name] breastfeed yesterday during the day or night time? Wealth index was constructed using household asset data via a principal components analysis to categorize individuals into wealth tertiles (low, medium, high).
Pre test
The questionnaire was pre-tested to assess for clarity, understandability and completeness in communities which have similar geographic setting and socio demographic profile as the study area. During the pre-test, problems on the order, response options and difficult sentence constructions were identified. Based on the findings of the pre-test, rearrangement of sequence and change of wording of questions was made as needed.
Data analysis
Anthropometric data were standardized for age using WHO Anthro v. 3.2.2. The data analysis was performed using SPSS version 20. Descriptive statistics (mean and standard deviation) were calculated for continuous variables. The nutritional status indicators, weight-for-length (WLZ), length-for-age (LAZ) and weight-for-age (WAZ) were compared with reference data from World Health Organization standards [3] . Children below-2 standard deviations (−2SD) of the WHO median for WLZ, LAZ, and WAZ were considered wasted, stunted or underweight respectively.
Univariable analysis (bivariate logistic regression) was carried out between the predictor and outcome variables. Using significant variables at p value 0.05 from the binary logistic regression models, a multivariable logistic regression model was fitted to identify the independent predictors of nutritional status (measured as wasting, underweight and stunting). The strength of association was measured by odds ratios with 95 % confidence intervals. Both the Crude (COR) and Adjusted Odds Ratios (AOR) are reported. Variables with p < 0.05 in the multivariable logistic regression model were considered as associated factors.
Ethical consideration
Ethical clearance was obtained from Hawassa University Institutional Review Board. After explaining the study procedures for the study subjects, verbal consents were obtained from each mother/caregiver.
Results
Socio-demographic characteristics
Four of the sampled infant-mother pairs were unwilling to participate in the study making a response rate of 98 %. The mean (±SD) age of infants and young children who participated was 15.4 (±6.0) months. From the total of 210 infants and young children, 51.9 % were males and 48.1 % were females.
Almost all of the mothers in the study were married (98.1 %) and the husbands were the heads of the household. A large proportion (42.4 %) of household heads had no education and 15.2 % were unemployed. Among the mothers, 71.4 % had no formal education and 78.6 % were not engaged in work outside of the home (Table 1) .
Nutritional status of the infants and young children
The mean (±SD) of WLZ, LAZ and WAZ of the infants and young children of the study participants were −0.72 (±1.3), −0.68 (±1.33), and −0.86 (±1.06), respectively. As shown in Figs. 1, 2 
Determinants of Nutritional Status
Among the variables entered into univariable (bivariate) logistic regression analysis, breastfeeding (COR = 0.32 (95 % CI: 0.13-0.77)) was associated with significantly lower odds of wasting, while bottle feeding (COR = 2.74 (95 % CI: 1.18-6.38)) and diarrheal disease within the past two weeks (COR = 2.52 (95 % CI: 1.23-5.19)) were associated with increased odds of wasting. The multivariable logistic regression model showed that recommended breastfeeding practices (AOR = 0.38 (95 % CI: 0.14-0.99)) and diarrheal diseases (AOR = 2.13 (95 % CI : 1.55-4.69)) were independent predictors respectively of reduced and increased odds of wasting (Table 2 ).
In the univariable logistic regression model, bottle feeding, breastfeeding, 24 h diet diversity and age at complementary feeding initiation were significantly associated with stunting. However in the final multivariable model, the independent predictors of reduced odds for stunting were higher dietary diversity score (AOR = 0.45(95 % CI: 0.21-0.95)) and appropriate age (6 months) of complementary feeding initiation (AOR = 0.25(95 % CI: 0.09-0.66)). Bottle feeding was significantly associated with increased odds of stunting (AOR = 3.83(95 % CI: 1.69-8.67)) ( Table 3) .
As shown in Table 4 the factor which had significant association with reduced odds for underweight was breastfeeding (AOR = 0.24(95 % CI: 0.1-0.59)). The factor associated with increased odds for underweight was diarrheal disease in the past 15 days (AOR = 3.54(95 % CI: 1.17-7.72)) ( Table 4 ).
Discussion
Appropriate breast-feeding and complementary feeding practices are fundamental to children's survival, growth and development [12] . Continued, frequent breastfeeding also protects child health and wellbeing by reducing the child's risk of morbidity and mortality in disadvantaged populations [9] .
In this study 17.5 % (95 % CI: 12.91-23.22), 22.9 % (95 % CI: 17.6-28.9) and 19.5 % (95 % CI: 14.58-25.3) of infants and young children were wasted, stunted and underweight respectively. According to the 2011 EDHS, wasting prevalence for Somali Region for the specific age groups of 6-23 months children was 17.8 % [13] which was similar to our results in Filtu town. A study from North Showa, Ethiopia, reported that the prevalence of wasting, stunting, and underweight were 10.6, 54.2, and 40.2 % respectively [19] . In the current study, the prevalence of acute malnutrition (wasting) was found to be higher while the prevalence of stunting and underweight were relatively lower as compared to the study from North Showa, Ethiopia. This might be due to differences in agro-ecology, feeding habits, life styles and demography between the two study areas.
As reported in the 2011 EDHS, the prevalence of wasting is higher among the pastoralist communities [13] .An additional explanation could be that the data for this study were collected during drought season, when milk production, the most regarded complementary food, was scarce [15] .
In the present study the associated factors of wasting and underweight were diarrheal disease and breastfeeding. Diarrheal disease was associated with higher odds of wasting and underweight while breastfeeding was found to be protective for wasting and underweight. Childhood morbidity status, especially diarrhea, has been reported in other studies to have a negative effect on growth of children, specifically on weight gain [20] . Diarrhea and other conditions such as fever affect both dietary intake and utilization, consequently affecting a child's nutritional status [21] . Infection and malnutrition have always been intricately linked. Malnutrition is the primary cause of immunodeficiency worldwide [22] . The association between malnutrition and diarrheal diseases, as for most infections, is bidirectional; that is, the nutritional state alters the host response to infection and infectious illness alters nutritional state. Approximately 30 % of diarrheal deaths can be attributed to suboptimal breastfeeding [23] . Due to the cross-sectional nature of this study, it is difficult to know if the diarrhea results in poor nutritional status or if the diarrhea comes because of the poor nutritional status. In this study breastfeeding was significantly associated with lower odds of wasting. However the precision of the AOR as indicated by the 95 % CI was low. This could be attributed to the small sample size and the small number of wasted children who were breastfed. There is evidence that breastfeeding was associated with weight gain [20, 24] . Breastfeeding is also associated with lower incidence of child morbidity [25] [26] [27] [28] . This could be due to the immunological, hygienic and nutritional advantages of breastfeeding. These additional advantages of breastfeeding have a role in prevention of malnutrition.
Stunting was associated significantly with the variables including age at which complementary feeding commenced, bottle feeding, and dietary diversity score. Bottle feeding was identified as a factor significantly associated with higher odds of stunting. Complementary feeding initiation at recommended age (6 months) and better dietary diversity scores (≥4) were also associated with reduced odds of stunting. A study from Uganda showed that low dietary diversity was a predictor of stunting [29] . A study done in Sidama zone reported that dietary inadequacy and low diet quality in terms of diversified diet and availability of micronutrients had a significant negative association with child growth [30] . A report by Dishaand colleagues identified a strong association between low dietary diversity score and low LAZ score of infants and young children [24] .
Maternal education was not statistically associated with any of the anthropometric indices. A study done in Zambia showed no significant association between maternal education status and stunting and underweight whereas wasting prevalence did have a significant association with maternal education in which wasting prevalence were minimal in households with educated mothers [31] . On the other hand, a study done in Nigeria and Uganda showed that there was a positive association between levels of maternal education and nutritional indices [29, 32] . A study from Jimma in Ethiopia reported no statistically significant association between child nutritional status and education status [33] . In our study 71.4 % of mothers had no education. This means the largest proportion of mothers would have similar child feeding behaviors because of lack of education. Mothers' education affects proper child feeding practices through enhancing their knowledge from different information sources like newspapers by independent learning. But in this study area most of the mothers do not have access to any reading materials regarding child feeding. So having better educational status might not affect child nutritional status.
Factors like acute respiratory infection in the last 15 days, meal frequency, food security status and wealth index were not significantly associated with any of the nutritional indices. A study from Jimma also reported that there was no significant association between any of the nutritional indices and mothers' age, education, religion, residence or the sex of the child [33] . This study has two limitations. The study employed a cross-sectional study design which could not establish a cause and effect relationship between the dependent and independent variables. The other limitation of the study is that it was done in an urban areas which may not represent pastoralists living in the rural areas.
Conclusion
The prevalence of under nutrition is a public health problem, among infants and young children in Filtu town, Somali region, Ethiopia. Not breastfeeding during the previous day and diarrheal disease were found to be independent predictors of increased odds for wasting and underweight. Low dietary diversity score, inappropriate age of complementary feeding initiation and bottle feeding were identified to be significant predictors of stunting. Interventions to improve dietary diversity, breastfeeding practices, and timely initiation of complementary feeding are important to reduce under nutrition in Filitutown, Somali region. Besides those nutrition interventions, prevention of diarrheal disease and reducing bottle feeding would have important effects in reduction of under nutrition. 
